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m m m 

[oooi] *mwn, S3&t?«tL7^T^"fe^t>u<ttT^^— xfcWMmm^- 

ffiO^S-^^J^tt^WM, glfpI^TO, RNAT#&(RNAifc5^tesiRN 

a) ^^mmft¥<D-mm*v*x?u*^h*<nmmmtn, c dna&^-«c 

^^Sr^^J^-rSDNA^y^, ^^17- tf — n >- (molecular beacon) ^i*(Dltg 

&m<Do-h(D~oxfoz> 0 

[0003] T^^^mtte, DNA-»mRNA-»^^/^|Ci:V^, V^^Sir^h^A-K^V 
[0004] U&>L&tfSb % ^^MDNA^RNA^-y^^l^^K^T^-fe^^-^-^LT^^ 

<te^tet*<Dmm&£cfc 0 ^x^tib*Mmttitfr\z.mmmmmmg><&j& 
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TV>5(F. Eckstein et al., Biochem., 18, 592(1979); P.S.Miller et al., Nucleic Acids 
Res., 11, 5189 (1983); P.Herdewijn et al., J. Chem. Soc. Perkin Trans. 1, 1567 
(1993); P.E. Nielsen et al., Science, 254, 1497 (1991)); C.A. Stein and A.M. Krieg 
(ed)"Applied Antisense Oligonucleotide Technology," Willy-Liss (1998); J.J. Toulme 
et al., Prog. Nucl. Acid Rev. Mol. Biol., 67, 1 (2001)ft£r„ 
[0005] U)>U W-f tlWAlty^^WKiOi^, — ^^RNA^DNAf Z-M~t~ 

[0006] z.(d &tm?mm \zm^x, ±w-^xmmmmmm^M< , mm^Mftm* 
t-^m^nx\^ 0 

[0007] ^m^mmm^ ^m^m'^m^mm, mm^m^un. rna^p 

^(Nature, Vol. 411, 494-498, 2001) , x=-fffl— m^y^^l/^K^tfe 
ttWk cDNAft^— ^mmffltZmftt-rZUNA^yT', 

molecular beacon) ^t*©t^tti^> f *^7yf"fey7fe(i)^tVA, DNAIf-T 

[0008] ^o^Jfe^!l^u«^MT-|¥^ra0^-r'5J:5^> «^©-ii!fc5AlM 
2',4'-BNA NC 3.-5/h[-^^:(l)T% R <tR ^tK^. R ^7Kmfo5V^^^^S]^ 

1 2 3 
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[0009] DNA^V^^U^h^^2\4'-BNA NC ^yh^immA^mc(imm^t^ 
2\4'-BNA{^#|:DNA^y^^^KTi»^ 

\Z)±.tim^tSthZ> (l{£MmtcVTmm$2~4°C±m<DknMm&)^ 2\4'-BNA NC 

mmDNA^v^^u^vxn^m^m^m<D\^±nm^bthf^ \ ^t, 

(2) 2\4'-BNA N %lt(liDNA^-y^^W^Kfi -^DNA0^*J--t-SHm 
[0010] DNA^y^^i/^^K^^2' J 4 , -BNA NC ^-^5/hSrl^^Ai-^t-^:llDNA^^ 

*^•i-SH«m^^c:*5v^xTm^^i:^7-l2 o c_t#-r6o Hiif^icttss 

6/5^2\4'-BNA N %fpDNA^y^^^^K<D^^^gBMi^^^^ia^Jt^>(t 
i-5Tmjj£^>^tt25 0 C^_hfef9, ^^§yDNA^-y=f^^lx^^K^±HI§^tl,fclB^J 

[0011] 2\4'-BNA NC {^^y=i^^^^K«^^DNA^-y^^^^^-5 : -KJ;^tj^^WT— 

\t\ «0J^2\4'-BNA NC {»^y^^^^Ktt2\4'-BNAf»^y^^W^K 
{^^i^.^^^T— ifWttO«tLTV^i^Ti^<r?ffi$tLTV>§S-^-y=fj;D^^ 

(4)^B^(DAX^m2\4'-BNA NC ^^^m^N-0^tt5l7r;^^J:^|g 
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(DWMm^, #*&DNA(RNA)^|0r?§1±#^ Mft^rt^Ti'^/W^ 
[0012] J^_h, ^8^W2\4'-BNA NC ^^^Mffi^«f|ibfcDNA J ^RNA^-y^^W^ 

^K«»frr4, r^ir^fe, r^^-^ a^tBinm^m^^ 

, RNA^^^^^i^a^^lS^B^tmoi^^tt^tUT^^^ib-f, 

[ooi3] [igi]^^(D^-y=f^w^Hmmfr(8)i:, 

toon] *»K©^u^vKSi3ifcfrtt, TlE-j^^(i)T?a$n^b^st> ,; eo^ 0 

[0015] Wfcl] 




(CH2)n 6R 2 (CH 2 ) m (|) 

/ 

R 3 

[0016] (5$^ Basete, «S^LTV^<tV^#^mm^»b<«^#^^7K 
[0017] R , R fit, 131— XttlWCoT, Tkif JJfH\ ^^WtK^SW^S, T/U^ 

1 2 

^y/ug, y^K, «B^fife©is«a5T««s*ifcy^»», -p( 
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4545 

[0018] R tt\ Tk^WK T/I^/Wg, TJVfr~jvm, WuTjV^rjV^ TV—fr^ Tv 

3 

[0019] mte, 0— 2<£>g£&, &l>n{3\ l~3tf>«Egrt?a>5o ) 

2 

^C-OP(O) (S')O-]^lXW:2teW_h^UTV^^VN 0 
[0020] Wb2] 




(il) 



[0021] (S;tfJ % Base, R % R % R % nu nfii, ftu^jgLfcii^fc^o ) 
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—mz.ZnbtiZ>iM&(Mx.f£, ^T->\ Tf—>. v-hw, V^is/v) , r.x* 

3&fl*££*uS 0 ^r^ftfex f^-7iy, ^-TVU^, y^>\ y 
^vt^ ^y^-iJ-^MV, fP' — jv^ -Y^V-vk t°^y— ;k jy^-T 

y— /k ^y=*-tf-y— /k t°y^^, -r^KUv?^, -tVK—/K -Yy-iVK— /k jy* 
yyv> *;yy % -r^Vi/is, ^y^y^ af-^yy^ y^yi^ 7 

aL-T^hV^, T?Vi»^ ^y^vV, ^ac-^/HH?^, 7x/W/, 

7^if >\ y^/^-y-v^, fc°ny^>\ t°ny^ N -Y^yy^ ^*vy>\ twy v? 
^ttsm^K^i o j^_lwltv voi>«k v y *$^t>L< «yy >^*miaK*c*)«9 , a 
5i^^tL§g^%>fr^§y , y>'-9--r^»b<«2-^-^ry-t: o y5:v ? ^-i-^^ 

[0022] a m-.Tkmm, mk&&<DVknm^m£wtJkmm* mmm-5<DT;^*^ 
*>v^*m, r%/m, mm&j&cD&mmxi&mtstiftT^ym, mmm-5<DTjv 

rx% rfijfes^brv>Tt>«tv^y>'^sft*a3£jfcb-c0jg^tt, e-r^y^y^ 

y^-9— 1VK 2, 6-^T5yyy>--9-> fVK 2-T^y-6-ynnyy V-9-"lVK T5: 
/S^)^^^(D^XT^m$nfc2-T57-6-^Pay , y^-9-^ N 2-T5/- 
6-7/^n7°y^-9— |7K T^/S/J5^^0^S-t?^$tLfc2-T^y-6- 

7;vtn7°y^-9-^, 2-T5;y-6-y n^eyy^-9-^/u, r^ysa^^-^© 

i%m&X$m£titc2-T^y-6--7tt7 p })>-9-' <>V S 2-T^y-6-tKn^^y 

-6-tKn^->:/y v-9-^ivk 6-T^y-2-yh^^7°y^-9-^/^, 6-r^/-2-yn 

f/K 6-T^/-2-y;^a^ p y>'-9-^, 2, 6-^yh^V7°y^-9- 
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[0023] rB^^UTV^T^iV^y^^^^Sj^UT^ai^Sf*. 

-4-T5;y-l, 2-v ? tKat°y5v J >'-l-^(ip^, VK^/W) , T^y£as$Elfc£>f£ 

^^S-e^$^c2-^-^y-4-T?y-i, 2-v ? tKofc°y^^^-i-^, 2-^- 
^•y-4-T^y-5-y^n-i, 2-^tKnt°yv;y^-wyK T5:yS^^/&cD 

^MS-e^^$nfc2-^-dry-4-T^y-5-^^n-l , 2—^fcKnfc°y ^y-i— r 
/K 4-T^/-2-^y-5-yut3-l, 2— i^tKn^y^iy^-l-^, 2-^-dfy-4-y 
2-v > tKnt°y^^-i-^ x 2-^y-4-y^^b-l, 2-v > tKnfy 
^vV-l-^VK 2-^-^-y-4-tKndrv--l, 2— ^tKntfy^^-l-^Cip^, ? 

^v^^/i/) N 2-^-^f-y-4-fcKc= 3 f-iy-5-y^/^-i 1 2-v ? tKnt°y5;v ; ^-i-^/i/(gq 
^^^/i^)^7?:«4-T^y-5-y^;w- 2-^y-i, 2-v ; tKnt°y^v?y-i-^/^ 
(ip-fe, 5-y^/i^v-h^^)s-efe^, ZbitziQ-mtaz, 2-^y-4— o^M/vts. 

y-1, 2-v ? tKnt: o y^v ? >'-l-^/W, iXhv^/K ^5=/K ^S'^K 2-^"=¥y-4 
-^vy-T/WT^y-5-y^/V-l, 2-^fcKnfc°y5v^-l-^|VK Xf*5-y^Wiyhv^ 

[0024] rfi^S^%LTV^Tt>J:V^y p y>^>b<(ib: 0 y5:v J yW±gmj(O^T% £(b^£?ig}£ 

te, e-T^yy-y^-g— ivv (ip-^ tt—jv) % r^/l^^i^^oriSr^ 
M£nfc6-T^y:7 p y>'-g--(VK 2, e-v^y^y^-g-^VK 2-r^y-6-ynn 
^yv-9— r/w, T^y^^^^j^^^^ T .^^^2-T^y-6-ynn^y^ 

-9— f/K 2-T^y-6-7/^n^y^-9— T/l^, 7^2^^^^^^^ 
^$tL/t2-T5;y-6-y/P^-ay p y^-9-^ > 2-T5;/-6-yn^:7 0 yy-9-^7^ 

r^/m^mm^^mmx^m^^-T^y-Q-y^yv^-^^, 2-r 

^y-e-tKa^i/yyy-g-^/Kfip*,, yr--/^) , T$smifi&j^&<?mm& 

iVK 6-T^y-2-yn2ny°y V-g-^VK 6-T5:/-2-^^C2y , yy-9— f/K 2, 6 

-v^h^yy^-g-^VK 2, e-v^ynn^y^-g-^/u, e-y/u^y^yy^-g-^r 
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mtmm&&(Di&mm^i%m&titc2-tty-4-T$;-i, 2-^tKatry*^-i 

-l7K 2-^y-4-T^y-5-7/W^-n-l, 2-^tKnt°^^y-l-^ N T5:yg 
^^^^(D^^S^^$tb/c2-^-df y-4-T5;y-5-^y^n-i , 2-vWn 
fc'y^y-l-fVK 4-T5:/-2-^-dfy-5-^nn-i, 2-v J fcKnfc p JJ^v ? >'-l-^ 
, 2-^-=3ry-4-^h^^-l, 2-^tKnt°y^v?^-i-xC^ > 2-^y-4-y/W#:7>- 
1, 2-v%Knt°y5;v ? >'-l--fVK 2-^y-4-tKn^:y-l, 2-v ; tKnh°U^v ? >-- 
l-^T/PdP^, V^is—fr) s 2-^-^fy-4-tKndf-i/-5-y^/^-l, 2-v ? fcKPfc°y5: 
v^-l— tVKfiP*^ f , 4-7V-5-^f ;W2-^y-l, 2-v J tKot°y^ 

^^$^fc4-r^/-5-y^^-2-^-=^y-i , 2-^tKnt°y ^:/-i-^/i^fc3 0 

[0025] -ASSSCD&tfOl) Base©^#»S^b**9liKttt, ^^6-20<Z)^« 

Xi^/K ^yy^-^u, try^=.u^/v, -o^f-fen/K y/i^i^/K y^i/yy 

/k ry^y/i^^wkfrw, -t©^^© a m^^^xmm^comm 

tcT^/m, ^n^yg^, iS§7^^r;H, T^^g, ^/V/j^vyV^ ry— 

&tix\<^x-b£<, ^<D£?fmmztix\,^xh£\<^mmmt7kmmbi.xn, m*. 

/K 2-y^/vy jl~/K 2, 6-^^W7ai— 7K 2-ynny^^/K 4-^nn7x^ 

/K 2, 4->^nn^;t=/K 2, 5-i ^nD7x^, 2-7d*7x=;1/, 

^a^vK 4-y n u-2-~ huy^=./U, 4--hD7x^ x 2, 4-v ? ~hpy ; n~/K tf 
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[0026] 4 3 > R > R ^r«^(D7K^SO^Sj s R , R N RXf a 

12 4 5 

A^/K T-fe^vK /nt°t-;v, y^y/K -Yy:/^y/K <<ls9Mfry fcV^n^/K 
^3 fry s(y/<vy;v s irtZsJfry j-y;4fry fti/^fry 3-^fr/i~Mfr, 8 
-ff-frfi-Mfr^ 3-^frJr?#Mfry 3, 7-vW/W-yyy^VK VlsftiM 
fry VfXMfry hV^Mfry Th^fXMfry ^WfAM/K ^'V-'tJjM 
fr y l-^A^<y^f*/>f/K 13, 13-v^^vv-rh 

y^^t/^fry ^zfffXMfry lS-^fr^^^Mfry $-??7*%Mfry 1- 
*<?fr-^7'?7 t #Mfry y-fy'jjMfry T^-^MfrRX^^-r^^MfrfDXo 
t£Tfr*rfr%frtf~frm s Xti/Mfry tffr#v(fry Ti/Ttf^/PCDkotetrfr-fi^-i/ 
it7 'fr^rfr^ frOfr—jv^ ynnTir^vK ^oP7tf/l/, MJ^nnT-fe^vK by 

5^^^T/V=tdrv"(g0T7^^/^=/lxS> (E) -2-* s f-JV-2-Zf : rMfr<D&5 

^^fi&fPT/^^/^=/wSo^5*rflti»KT^/vSj ;y^/K ^tfvK n-y^ 
fcVK -f y^nfcVK n-:/^vK ^J-f^-fr, s-zf^-fry tert-y^/V, n— <^/V N 

^y^y^/K ^-<y^/K i-xf/^ptf/i/, n— ^vvk 4 

V^r^yfry 4-y^vW^V^vK 3-y^vl^y^/K 2-y^vW^y^vK 1-^fr 
sOT-fr* 3, 3-v?y^vK/^vK 2, 2-v>y^/K/lfvK 1, l-^y^vK/^vK 1, 

2-^f-frzf^-fr, i, 3— ^y^yvy^/K 2, 3-v^/wy^/K i-^fr-j^fr 

(D&ottffeMCTfrZcfr^ ;3LT=- fr, l--7°v<~fr^ l-^f/W2- 
yn^x/K l-y^/V-l-^n^xvi^ 2 -y^vW-2-y p 
n^S~/K 2-xf/l/-2-yp^^;U, l-y'x— 2-:/x— fry l-^f;W2-^f 

— l-y^/^-i-y^^/^, 3-y^/^-2-y , v i — /k i-^^/v- 2-zf s r=- fry 3- 

Zfr—fr^ l-^fr-3-Z?T=~fry 2-^fr-3-y^=-fr, \-^.f-)V-3—'7*7'=-fr 
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, l-'O-r-zK 2— <y^~/K l-y^yw-2— <y^-/K 2-^^-2-^^=- 

— /K l-^f/M-^yf-zV, 2— y^A--^— ^yy^/K l-^^-fe— /K 2— 

3-^Hr=/K 4-^iwK 5-^-fe~/wco ±5* r^T/v^/wSj 

^^O^yy/K 4-?vv^>'^^sU<D£?f£^ti5 i ;TV*-/Ujj;]/7$=./]sm, 2, 4, 6- 
MJt^/W-^W/K 4-h/^^cDJ:5^S0T^dr/WbTy— /l^/Wtf^ 4 

-T^y^coip^iS^r/^^^bry— 2-#/i^driy^yyy 
/K 4-^/^dei/^<vy-r^(7)j;5^^^= 3 r^bTy— 

/Wbry— /i^/LofcA-s, 4-y 3 i^/^^y'^cDj;5^Ty— ywi^Ty— ^/i^- 

t:°^-2— |VK 4-^b^^bytKnt°^V-4--r/l-, xh9tKn^^-t°y>-4— T/V 
^ A-^Y^y'rY^Yxi^f-ir^yy-A-^/VCD rxh^fcKnt^viyKte^h^tKn^- 

s yy^ntvw^vw/y/K t-y^/v-yy^yy/K y^/tyy-fy^ntvi^y/K 
y^A-y-t-:/^v^yy/K hy-fyyntv^y/vo^^^hyte^r/^^iyy/^s, 
v^y^^wy^/^-yy^, ^y^—zyy^/v-yy/K y7x^;wy7ntvw^!;^, y 
^n^yy7°atvw>>y/K7)i5^i— 2{@<ory— ^m-vu^titchVi&mr^ 

h^-yy^vK y^G^-yy^-zw, yyy°p/tf^iyy^/K y^yy^VK t-y^yy 

=f-JV(D^)ti:\\^mcr)V^^y^)V^\ • 2-^Y^y^Y^y^;V(D^o^^Mcr^ 
^^yit\&m.T;V^iy^;vm\;2, 2, 2^yynn^h^yy^/K «(2-ynn 
^Y^ly)^^<DXot^^^J&CTjv^-y^jv^\ ; l-^Hf-yci^K l-( 
yyy P n^iy)a:^/voj;5^r{£^T/^^^bai^-7i.Sj;2 ( 2, 2-hyyDn^ 
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. 2, 4, 6-hyy^vW<yvvW 3, 4, 5-hyy^vl~<^vvK 4-^h=¥v~<>'v ? /K 4- 
^Y^yyaL=.)V-yy^=z.;V^)V s 4, 4*-i ^yh^^by^^M^K 2-— hn^V 
vvK 4-~hn^>'vyK 4—>T y^O'vVl' 

ztf^/i^J ;4-^dp7x^, 2-7pp7x-;P n 4-yh=¥v':7:ii~/K 4-^bn^oi 
2, 4-v ? ^hn^ai-/KDj;5^ryNn^Vjg^ N MT/P^v'SXte^hnS 
-ett^$tLfcT!J— /WSJ ;2, 2, 2-hy^nnrcb^->i7/^^/^, 
^N^i/^/^-/i-(7)j;5^r/Nny^XfihyMT^7V^y^^e^$^fcte 

^/i^-=^#/i^~/K 3, A-*J*Y*^^^jvtti/-Xjjv?$=L/v, 2-^n^yi/ 
/W^v^/M^/K 4-^hn^>-^^-dr^7^^/VC0j;9^1— 2{H<£> T^^T 

[0027] R & £T$R z <D l£*3V %T W\ £F3gtei*, rjjgJtfr^Tv' 

y-^ST^m^^rty^-^Sjxfirvy/i-SjT'fc^, ££>^?ji^te, r-t^s 

^^hy^ASX^tert-^^^^^/^y/l/X^fe^, R , R , R , r xitam 

4 5 6 7 

^p^I^, MT^^v-SX^-hnSTMm^tLfcTy-yPSj, \&cr>v 
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[0028] — jK£S(i)Sfc«:(n) 4 3 > r > r *3«ttm orr^/vSj t«u ^*i!ci— 2o^i£ 

1 2 3 

n-y^/K -Yyy^/K s-y^K tert-T^K n-^y^vK ^y^^fvK 2-^ 
/WO^VK 2-7<5vW<yfVK l-^/V^l^/V, 3, 

^■/vy^K 2, 2-^^?vff-)V, i, l-to^/iz/fvK i, 2-vW/wy^vK 

1, 3-^^vW?vK 2, 3-5^^Vl</?vK 2-^^^y^7V(Dj;5^^^^Cl-6 
itttto ^y^/K ;*-^/K /~/K 9 f V/U/i:^*»[7->20OEil* 

[0029] — «^;(D*feW:(n) R , R 43«tOT <rfT >\>>r^iv&\h\^ j^Hfifc2~20GD 

12 3 

/V, l-^^/V-2-yn^^iyV, l-^f/l/-l-^n^z:;i/ x 2-^fyl'-l-7 , P-<-/V 
> 2-^f/W2-/B^n;l/, 2-^^yw-2-y°P^^/K 

/^-2-y /K 3-^7^;K l-^/V-3-:/^~/K 2-^f/i/-3-77^/K 1- 
rn^/v— 3-y-r— /v> l-^y-r—zK 2-^yy i ~/K l-^^yw-2-^^x—^, 2- 
^f;W2-^y7^/V, 3-^V7^, l-^^/W-3-^^^/V, 2-^/1^-3-^ 
X7^/K 4-^^7"n^ s 2-^/^-4-^^—^ 1- 

[0030] — jRS; (I) £fcte (II) ^ , R , R *3j;rjtR <£> r^D7M;Hj fctt, i$C3~ 1 

12 3 

0©^d7;v^S^U, -y^n^PtVl/, 9 y^xrff-jv^ S^n^y^vK >>^n 
^-y/K S^n^y^vK */9njr9 g ?-A>^ y/ntf/lwK T^>^-/W£^m^f 
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htl, 1SM\Zt3L* 9 S#xrfxi\£fr^ Wxrff-jV^ v^n^V^vK Zs?xi^is;V s is 

[oo3i] — jks: (i) Sfcra: (ii) tf , r > r *s xxm <d rry-^sj tn. ^mmit^mm 

12 3 

^;V73L=-;V y 2, 6-^^/1/7 in^/K 2—7nu7^=-/V^ 4-^nn7x=;u > 2, 4 
-^PP7x^ % 2, 5-^PP7x^I/, 2-7'n ; &7x^/V, 4-^h^v^a^/K 
4-^na-2-^bc^3i— /W, 4-— hn^— /V, 2, hu^a:— /K lf7i^l/ 

[0032] -^xt (i) w: (ii) ^,r, R 2 *5,ttmtf> rr^/v^/vsj Ty—;vmxW8k 
o^/v-^/K Y})7^~;v*=j-/v, a-^r7^jv^7^=^;v^;v, 9-7V^y/^f 

4, 3, 4, 5-hy^/W^vvK 4-^b^v^^vvK 4-^h 

*t 9 S7x.~A>&7=.=in'* g ?j\'^ 4, 4 , -v 5 ^h^v-hy^3i— /W^/K 2-=- hv<>i? 
/K 4-— hn^/vvK 4-^pp-^y^i/, 4-^P^^^yw, 4-i /TWi?;W) 

J:5^rfit7;^, i&mr/u^^ /> P yy, ^T/s-ery-^^g^^tt 
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nt°/K \-7x.~)\'-? s f'fV, 2-7i^'f;K 3-7xr:^f;W % A-y*.~fVy* 
^/K l-^^VUC/^VK 2-~)r~7^-;V7^;V, Z-y-y^-jVff-jV^ A-y-y^/Vy* 

\-y^~/vs<y*?-jv s 2-y^~/i"<y^-/v > z-y^~;v^/=f->v^ A-y^=- 

jV<yf-jV y §-y^=-)V^^->V, \-y-yj-;V^/=f->V^ 2-y~yf-;l"<l/J-;V, 3 

-~yyf->v^y*f-)V^ 4— f-y^j^^/u y 5-y-y^/u^y^-ju, i-7x^^ 
-✓vK 2-y^=-/v^3ri/;v, 3-y^^.ju^^y/v, A-y^.^-)v^^y;v s z-y^-=- 
/w^S/vk 6-y^=./\s^^y/u, \—yy^-?v^y=f-)v, 2-y-y^/u^.y^-su^ 3 
-y-yf-iv^y^/v^ A-y-y^sv^yf-jv^ s-y-yf-si/^y^/u, Q-y-y=f-;v^<y 

tLfc^^/^SjTfoD, ^k^ilS-f^ 4-^h^r>'^3i^/^^ J i^^^V, 4, 4'- 

i?*h^>hVy^/i/^/i<x~&z> 0 

[0033] — j^st (I) tifcn (II) R s R & J^R (D TT ^LTte, tfvl^K Tir^ 

1 2 3 

7°nt°t^/i/, T^yyK -YV^-y/K ^isPM/^ tV<n-f/V, ^wy/K ^y;< 

wy/K ;*-y^y^/K y^y^VK T^y-OK 3-y^vvyi-y-iVK 8-^/^/y-M 

;v s 3-^/i^y^y-f/K 3, 7-i?y^vi^-^y^7K 9>^*M^, Yf^M/V 
, by-z'Tjy^/K v-Yyfioy^/v, ^^^fry^f/K -^f-T^y-f/K i-y^/^ 
^f*/^, M-y^/vo-^T^y-jVK 13, ls-v^y^/^h^^y-r/w, ^ 
^y^y^iVK i5-y^vw^f^x#y-iVK ^^-x^y-OK l-y^vw-^ 0 ^ 
#y-r/K y^-^y-f/K T4^y-M^AX^^y--(^M^<DX^Tj^/^/^ 
7tf^/l^> *yvV^VK i/7^ci^/V, Tv^^/^i^^^/^^^bT/^/W^y^ 
7^/1^ ^anrtf^, v^noTir^K hy^nnTir^vK hy^;^aTir^- 
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{mcr/v4cMtTv--/vjj/v-&~;vm, 4-r=^y4/u<Dx^i&mT/^^>itTV 

^^>^^<D^t£^/U^iyitTU—^^=-^m, 4-=- hn^yyV/K 2- 
^bc^yy^co kote—hvlkTV^- jvjj/V7$=. >vm ; 2-(yh=^y#/M^~A') ^<y 
y* <4;v<d IMT/i^ ^ v^/u^^HbT U — /vg N 4-7 :x=/w<y 
>^/W<^J;5&Ty— /WfcTy~/y#^^ 

fos ft M^n, jfc/y^/y, r-fe^/K yW^/K y^y/K yyy^y/K -^y^yy 
[0034] — (I) 3=r>.te (ii) *p s r , r ts&TfR <d r^vyjjwygj bvxn, y^y;vi^ 

12 3 

=/y, ^*y;vy*;~/y<D<fc5^3lf$:tfsl~ 60ii:^&Sv^i^T^7vS^g 
y^wfc^/ycDj:5&#mTy-/vK;$W&bf^ 
[0035] — $&5£(I) ^fcfi (II) *K R , R.&it^R^ ryy/i^j bVXte, MM^vWy/K h 

yif/^ij/u, yyyntvi^yy^vyyy/K t-y^vyvWA-yy/y, y^/yyyy 
y^tvyy-y/K y^/i^y-t-y^/yyy/K hyyyynfcVyyy/W(Dj;5&rhy{gjf$T 

m^titchvi&mr/^/i-iyv^mi^^mifhn, m-m\a-±, hyy^/y^yy/K b 
y^/y-yy/y, hyyyyntvvyy^, t-y^/^yw/pyy/K t-y^/yy-y^ 
/pyy/i^foD, £^0^tehyy^yy^T&5 o 
[0036] -fl£^(i) £fc«(ii) ^ Rfc^t/R^r^^^^^s-e^^tLfcyy^Sj 

(D^mmtn, mm^(Dm\^^xv>m^i^mu^'h(Dxh^^ 
mfent&^K Sterna*, m^xn^m^x^xm, m^m^M, aptr^ 

^<Z>£5^^££lytte, y^-/y, n-y"nt:VK -fyynfVK n - 

:/^vk -fyy'^/y, s-y^/K tert-y^vy, n-^y^/K yy^y^VK 2-y^ 
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^^/K 3-^;V^<y^-;V^ 2-^jV^y=f-fV, /V^y=f- ;V x 3, 3-vW 

;V7*=?-/V, 2, 2-vW^y?vK 1, l-^^vV^/K 1, 2-\>^jVf^jV, 1, 
3-v^^VK7*?VK 2, 3-So^/V:7*5vK 2-^)V7^)V<D£ot£\\&WLTJV*>V 

Sj ;2-i vTsx&ns^ 2-vry-i, l-^^^/vcDi^^rv-T/^igar/^ 
/vSj ; 2-^^^v ? ^^^>y^^^, a-hy^/i^y/ucn^vK 2-hy^^^/i^ 

^y/^^/u<Dj:5^ri/ij^ST**^$ix7^^/vSj;2, 2, 2 
, 2, 2, 2, 2-by^/W^-n^-^, 2, 2, 2-MJ^nn-l, 

p<^^;KDj;5^ryNn^V'fb{g^T/^/^j l-^n^^/K 2-7 

2-^^/^-2-70-^^71^ 1-7*7=-^ 2-Zf*T~)V, \-^;V-2-7^7=-)V 
^ l-^/i^l-T'-r^/K 3-* s f->v-2-7*7~jv^ i-aL<3-;v-2-zf s r~jv > 3-7*7 
=vK l-^/V-Z-zfr—jV^ 2-^f;>-3-yf^, i-if;v-3-yx-/^ i- 
^>-x-/K 2-^yf^^ v i-^f/W2-^y7=;v, 2-^/v-2 — ^t\=-/V\ 3 
-^<V^~/K — ^^-/K 2-^/V-3-^>'7 i ~/K 

^n7nfcVK v^nT^/K v-^n^^/K v'^n^^v'/K S^n^T^/K 

7zc=-?V^;V^ 2-7^^vK 1-^-7 ^vl^n^vK 2-7-7^/1^ 

fvK l-7zn=.;Uzftit°/U, 2-7:n— /VT'nfcVK 3-7^=-;U7°tt°/^^ \—f7^)V 
7nfc7K 2-'}~7 s ?-JV7x2\?;V, 3--f-Z7^/]/7 P aK°/U, l-y^jvfj-jv, 2-7^ 
—/VZfJ-JV, 3-7ol=.;U7*^/^ 4-71-;^^, l-~y7 *?-/V7**5-;V, 2—^7^ 
/i^7^vK 3-~T7?-;V7* s 5-jV, 4—f~7j-/V7^/V s 1-7^—sV^l/^jv^ 2-7^=- 
)V^y=f-)V, 3-7^=^)V^y^jV^ 4-7^— /V^V^vK 5-7ji:=VW<>"?vK \- 
-J-^^VWO^yK 2—f7^/l"<y?7U > 3— i-7^-)V^y^-)V, 4-7^7 "f-fV^y 
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^vK S-^^vV^O-^vK l-y^—zV^^ssV, 2--7^.~;\s^5r\/jV s Z-y^^ 
)V^45r*s)V, 4-7 ^^/W^vvK 5-!7;x:=vW^rvvK §-7 a^~;V^3ri//\s, 1 
--ty^-jV^y^-fV^ 2--t7"f-;V^<ly^-;V, 3-^:7 ^vl^V^vK 4--7~:7^vW<>' 
^vK ^—f-y^-jV^y^;V, Q—ry=f-;V^.^;v<DX.o^Ty;v^r/V^\ ;4-^np 
'O'v^K 2-{4-=~Vvy^=.;V)^;V, q-^v^sx/ )V , 4-^hn^^vK 2, 
4-^hn^<:/v^K 4-^Pn-2-~hn^^/l^£5&r;=:hng, ^D^jK^-e 

ry— /ni^^^$^ C T^de/usj ; y^=-/^ ^^-/k -ry^;v, y^-yy, 

2-^nn7rc^/^, 4-^na7i=;l/, 2, 4-v ? ^nn7i=/l', 2, 5-^pd7 
;c~/K 2-^n^e^ai^/W, 4-^nn-2-^hn^3i^yKO«t5^r 

mt/v^/vs, ^vy>-w^, ^b^rnxmrn^titcrv-^mixm, 
mat, 2, 2, 2-hv^^n^ju^ ^^^m, 2-^uuy^. 

[0037] -j&ss (i) *fcf* (id * % rc r«i4^^-^5/hff m&i tfe, wm&=f- wz. 
[oo38] —mz (1) ^fcfi (id <p , r s.t>*R a m<D rmm&f&nvm&x&mzti 

4 5 

6^£^v^v^ % mtus, ±m?i<.m&(Di%m&t\.xmiftdk(D<Dm, ^a-^k 
^*m^<D\i?^ysv*^tt&\*m-fz>z.tftx%, m-mm. ^mmmr 
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[0039] (I) ttftVt (II) R , R % a^r^^l~5<Z)T/V=^>gjtL-C 

4 5 

tt, , yH¥v^ ^HF-V, n-^nzK^^, -fyy'nsJWfS^ n-y>=¥*>\ -fyyh 

^Xtt^h^-yStrfe^o 
[0040] — «5£(I)*fcM;(II) R , R , RTJ am<Dt m.mm-5(DT/u*^*m}tv 

4 5 

Tte, fllfcfrf , tf-As?-** x^f-Asf-** ^ntVi^K -ryynfcVi^;*\ y^vv^ 
*\ srSff-Af-^ s-zff-/V^, tert-ZfJ-JV^Jr, rt-^sV-AfttmfibZ. 

[0041] — ASSSCDSfcttQl) R „ R , ff>m^l-6(DUT/rjU=i^mi fctt, JbfE 

4 5 

, v'Tyy^v', 2—>T/^h^r->, 3-v'Ty? p n*K^y > 4-i/T/yhdriX N 

3— >T/-2-y^^yn^dr-y, xtei-^ryy^-i, l—yy^/Mb^v'^^tf 
[0042] -^(D^f'f^di) tR,R, At^o^r^sfei— 5©r/i^^-c*iJi$ 

4 5 

^fcT^/gjirbTf*, m*l££, y^vvr^y, ^/vr^; s yntviyr^y, -ryynt° 
/vr^y, y^/vr^y, -Yy^/vr^y, s-y^vvr^y, tert-y^vwr^y, >>y^ 
/iyr^y x -y^^/vT^y, y/nw^, ^yyntvvr^/, -yy^vKr^y, 
yyy^r^y, ^(s-y^my, ^(tert-y^/iorsy&^tf s^a*-?^ # 
j!t£te> y^x^y, 31^/wr^y, ^y^viyr^y, ^xfyvr^y^fcii^y^nt' 
/vr^ys-efcSo 

[0043] a P<7D r^*Sfei— 5(DT/V*;V&\ fcbT«, M*.fif, *^vV\ ^nt>, ^ 

yyntVK yyyntVK y^vK yyy^vK s-y^/K tert-y^/K n—^^- 

[0044] a i¥<Z> IVNn^jD^j £UTf2, 011*. HC, 7yilf, *fc*JgC-7-, H^SW^Xtta 

[0045] r^^nT^yyhXj^ 5£-p(or )(nr )x*m£fozmtt$>, r te^Hifc 

la lb la 

lb 

T/l^/^m&TF'to )&S:*U S-P(OC H CN) (N(i-Pr) 
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%mjLim-p (och) (n a-pr) ) -csteftss-c&So 
[0046] a m<D mm&f&<Dvmmx*&m£tit=.T$;mi ©««3£tb"c 

J:5^#^^(d<t«9^^L#6^^trVNVN x fll&tf, aM^K TirifvK 

zf^VAs* 4vz?^))V, ^fM/v, tv*cM7K /*uyjv^ ^y/^y/K 

$-??M^, yf-y^/ls^ fjJM/ls, 3-^f;Wf^;W, 8-y^v^/^V-fVK 3- 

^/w^-^^/^/w, 3, &zs?#m/k K^y-tVK hy^' 

#>M7K -rh^T^/^/K '<y9 s f'toMA' > -"^rf-7*#yM7K l-^fvW^^ 
#>M7K 14-*f-/l"<>'#7 s jJM/l's 13, 13-vV5v^by^#/-l7K ^Zf^f 

^PPTtf/V, ^PP7tf/K NyynnTir^vK bV^/u^-u 
T/v^i/faMcT^sv-Zisv^/v^ (E) -2-^f/W2-^f/^KD J^jMFtS 

<t5^n^/Ty— /i^/i'Tj^vg, 2, 4, 6-hy^yw<^yV/K 
it7])—/Vij/V^=^/vm, 2-#Astf**/'<^S>(jV % 3-#/l^3rv~<:/yV/K 4- 

?V(D^o^&LTjV-=L^ r %/ij)V'^=.;V^\- i 2, 2, 2-hyynn^h^>;*;/Wj^/K 2 
-hy^^O^y^a^^,^— yK^<t5^ryNny^X«hyf&ifeT^^>y^S 
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[0047] r^^*>MK»#:jttt, ^y^xtt^y^^JttstlSj&s^u^r^^^vKj 

[0048] kit* ei— xttSfcs ww-vkj xta ij^w-vk 

^jy^^^x/^^^^^^H^^^^^^^^^.^^y^^ 
^^x/Hb§tbfc^x/^fr;^y^SJi<^T^/S^ s T^K^$^fciT^K^^ 



[0049] r^igj^ ^^©^^(Dtt, sam-t^ws-c^s©-?, ^£>i£&v^\ 
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mmm, jkik&mw&s ^^mmm^o^^^m^it^mmm, mmm 
, mmmmm, mmm, ^mmm^ummm-^^^/v^mm, m^/m-h^* 

mm, y^^rnm, ^^mm, ?^mm, m^mm, ^vmm, vw>ts^ 
©ftis^t;, yv^m, v^m, r^-^m, ir;v~^m., y^zv^m 

[oo5o] \^(omm!¥±3ft®istiz>m tn, (D^v^^u^rmmm^m^-t^ 

^m, v^^m^x^r^v^mm, x^^^m, ^9* 9 sv±&<t>s*>iz7jv 
*>v±m&mm, t/u* mm, m&m, mm, =->y^m, n/^^i^^ 

>m, N-^jv^f^v^m, yr~z?>m, v^surv^m, hv^^rv^m., 
m, -fn-^^m, ivrv^m, N-^v/v-^zc^/vTv^m, tr^^ 

T/^^/V*^®^ ^yfy^yli, p-^xy^/v^y^to £5&ry 

— /^/u/js^^, mmm, v^mm, -7-^^mm, ^^mm, ^^mm, 
mm, z/^mm, ^^mmm^mmm-,^, yvz/^m, v^m, ta^ 
-^m, inv=.^m, y^v^mm, T^<^>mm<D&ot£T%;mm*m-fz> 

[oo5i] ^mm<D^md)Rw<Dm(Doh, nj-m^^tx^xn. 
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^m^^^s-c^^ti.Tty^S'CfeS'fb^s.^cD^, 

(4) R t\ 7^mW^. T±^;^M, ^y^;H, p-h^xy^ 
-P (OC H CN) (N (i-Pr) ) N -P (OCH ) (N (i-Pr) ) x 2-* 

2 4 2 3 2 

nn^ J :^7^U<tt4-^nn^^ri/vy^S-efe§'fb'o'^^oJ:tJ ? ^:0^, 

(5) R Tk^DS^ &#3cl— 5<DT/^^ > 5<DW=/H, 
^iC6-14(DTy— ;US, l-30(7)Ty— 7us-eem$^c^^s, ^^/V^ 

3 

(6) Based*, 6-T$/^y^-9-^(iP^, T^-A-) , T^/S/W®^/&<D{£ 

^&^£^£*ufc6-T5;/:/y>'-9-^VK 2, e-v^/^yv-g-^VK 

6-^nn^yy-9-^, T5/S^^j^(D^£T^$^c2-T^y-6-^ 
nn/yy-g-^, 2-T5;/-6-7/^n^ B y^-9-^ % T^/g;W^/&tf>(fc 
^S-C^$^b/t2-T^/-6-7/l'^-p^y>'-9-^, 2-T5/-6-^P^7°yv- 
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9— jvk T^;m*mm&}&<Di%mm^i%m£fot£2-T$;-6-7tt7'v>-9-'< 

ZfTs-9—i>V^ 6-TX/-2-^t2u^y>^-9-^/U, 6-T^y-2-y/U^-X2zfV^-9- 
2-^y-4-T^/-l, 2-v > tKnt°y5v 5 >'-l— r/Kfip-fe, v"f->~ 

/k T^/mtimm&j$<Di%m&x*i%m£ntc2-tty-4-T^;-5-7/u*a-i , 

2— ytKnt^vV-W/K 4-T?/-2-t^y-5-^Dn-l, 2-v > fcKnt°y5;v ? >' 
-1— fVK 2-^-^ry-4-^h^^-l, 2-v ? tKnfc°y^i^>'-l-^ N 2-s$-3ry-4-* 

2-v ? fcKnt°y5:v ; >'-l-^ > 2-^-^y-4-tKn= a rV-l, 2—^tKnt 0 
y^v^-l— OV (g|3^ > ^7->=^) 1 2-^-=3ry-4-tKn=^V-5-y^-/V-l ) 2-^fc 
Knfc^v^-l— fMgp^, 4-T^y-5-y^/W-2-^y-l, 2-^fcK 

^MS-e^M^^fc4-T5:y-5-^^^-2-^-=¥y-i , 2-v ? tKnt o i;^^^-i-^ 

(7)Base^ > ^yyV/l^y^y |7K Tf^/K 2-^y^y/vr^y-6-t 
Kn^yyy^-g— jvk ^t^wk 2-^-=¥y-4— o-y^/wr^y-i, 2-^tKnt 0 
y^s^-i-MVK v^y-^vK 2-^-^ry-5-y^/w-4— <^yV/i/T^y-i, 2-v^K 

[0052] ^±|S(l)-(2) x (3)-(4)^fc«(6)-(7)«, #^-^^<^^ 0 x, 

1 2 
£ (3) - (4) frhfr jftJSBtRU R.£ (5) /^"bffit^SIIRU BaseS: (6) - (7) 

"CifctK #^$faS^m^-B:{4> (2)-(3)-(5)-(6), (2)-(3)-(5)-(7) > (2)-(4)-(5)-(6)S:tJ« 
(2)-(4)-(5)-(7)T-fc5 0 
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[0053] — jHsS (I) -Z&£inZ>4k&®Rm:<Di&V % Tia©^**^^ 
[0054] Wb3] 




2',4'BNA NC ^/V— 




DNA(RNA) 



2',4'BNA NC **UW*0> 
2' f 4'BNA NC -0(1 



[0055] ±mm(Dmm^, Basei^mmtrnzMM^m-To 

[0056] *&w<d— M&xxn ^m&n%*?^*i/VMMfc<Dmu.mm%iwcfe2mM± 

MS-e^M$tL7c2-T5/-6-7/^n^y^-9— T/W, 2-T^/-6-^n^y^- 

O^^S^^$^fc2-T^y-6-tKn^^^ p y>'-9—r^ N 6-T^7-2-^h=¥v' 
^yv-9-^/K 6-T5:y-2-^nn^ p y V-9— fVK e-r^-^-^l^n^y V-9- 
-Y/K 2, 6-v^b^v^y ^-9-- f/K 2, 6-v>^npyi;y-9-^, 6-^^^°h7° 
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17K 2-^y-4-T^/-l, t°y ^V-W/l' (HP*,, ^bi^ 

/^). T?yK*s»i^^©«»»^tt§4xfc2-^y-4-T5/-l, 2-^fcKn 
t°y^^-l-^/W N 2-^-^y-4-T^y-5--7^n-l, 2-v ? tKnt°y^i^^-l-^ 
/K T5:yS75^^^cD^ST^^$tl,7t2-^-^y-4-T^y-5-y/^n-l > 
2-v ? tKnt°y5:^^-i-^ > 4-T57-2-^^ry-5-ynn-l, 2-i?Kh*v¥V^> 
-W/K 2-tty-4-*h*i/-l, 2-v^fcKnt°y5v ? >'-l— f/K 2-^y-4-y 
/^y°h-l, 2-v > tKnt°y^v J ^-l— f/P, 2-^-=3ry-4-tKndrv^-l, 2-vWnfc 0 

^7*y=->v)^ 2-^-df-y-4-tKn^iy-5-^^-i, 2-v>t 

n^y^^-w/Kgp*,, 5-y^/^ybiy^)S, *fcte, r^/g^^s^ 

^^ST^^$^fc4-T^y-5-y^-/^-2-^-^-y-l , 2-v 5 fcKnfc°y$;^V- W 

(lOBase^, ^o-y^T^yyyy-g— ivk tt=~/k 2-^y^^y/vr^y-6- 

tKndr^yy^-9-^, /K 2-^-=3fy-4-^<>-y-r/l-T^/-l ) 2-v^Kn 

t o y5;>v-i-^VK -x-h>^/K 2-^-^y-5-y^-/^-4-^<yy-i'/wT5:y-i ) 2->> 

[0057] £fc, (9) - (10) tt, #f^#</i5»T, W^fc^y^^U^KiK* 
#:&r^U R 3 ^(8)^>^E^j1^U Base?: (9) — (lO)^^ft^^al^U -Hfe 

^ft^tm^T^bnTt^y^yw^^K^^fr^^coms^Ji^^tL?) 
^05iT?fcSo -fi^di) ^*5it5#}c$f5g^m^f*s (8)-(9), (8)-ao)x$>% 0 
[0058] ^p^co^yu^>K«^ft:si>^y^y^^K«^«, HJfcWJifEife^ 
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X%% 0 tilts -^(l)Wcmil)fc&tf%BsisebVXm*<D?Zt&, #5^<D;fM 
(2) ^y=f^^U^-KSi*fr©^ 

*mW(D*?u*i/ymnfo*^tslry^*u*^YMUmits <kfticDDNAi/v 

MALD\-TOF-Msx^^^tK^ smm^v^^u^Kmmit(D±^mm 
x%z> 0 

W-^K^{i^2~50, 0*L<f*8-3O^@-C?feS o 
[0059] ^^O^-y^^U-^KSft^tt, ^1/7- £ ^LT^&ft^C 

[0060] m^w^^e>, *mm<D*ydt%?is*?-ymm.m-Zs mmmnu m^^mt 
i^^t\^tcm^<Dm^mmvxmm^m^mmshtvx(D^mmmn 

[0061] *^^C>^l/^K«ii:#:0-0-^fe52 , ) 4 , -BNA NC ^-7^-^#^ t^Uxm 
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^l^f-^—lf— (molecular beacon) fr^C^^ttiStt^ ffi*teT>"?-±>*&;( 

[oo62] *mm<D^u^vmmfo^*v^%?u^vmum^ ^mtmmn^n 

[oo63] j^t, ^mm<D^u^^Mmw^x^v^^u^YMm^Tn^(D^m 
**—MzM^x^$^tz. 0 ^tih<D&m^mf&m\^^xzh\zM\^<mw-fz> 0 

it^miQ, 21, 17, 22«^^ti^ms^^^^^>-^J;t>v^vhv'>'-efc 

6BNA NC (NMe)^J:t>*BNA NC (NH)^y^^l^^^K^^Ai-Srt^(DT^^h^ 
BNA NC (NH)^^#:2gAC>fc*OT^^Vh^29^^pXfg^fe^ 0 4»J£SS|S#^ 

»m 

[0064] J^T, ^0J(D^^l/^^Km^^S.Wy=f^^l/^KM^ft:^TBS(D^^ 



WO 2005/021570 



28 



PCT/JP2004/012173 



[0065] Wb4] 
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[0068] J*&'(*—i?At>'V&*)i&tf) 
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(1) ik^&)2CD^-J$ 

W\^<D&&^— MZ.7F-tik&m\(4Q mg, 0.073 mmol) cD^H^tKn^^>-^|^( 
3.5 mO^TK^T, 40%^^T^>-7K^(0.11 ml, 1.50 mmoD^P^L, ^UX^m 

fo^7KT^Lfc 0 ^mm*i&*mm-}-h})VJ*x&mu mmm^, ^v*>? 

45 mg, 99%)£&fe[I|#:£LT#fc 0 
[0069] ma 

mp 64-66TC. 'H NMR (CDCla) 5: 1.62 (3H, s), 2.43 (3H, s). 3.10 <1H, br), 3.63, 3.71 (2H, 
AB, J= 10 Hz), 4.18 (2H, s), 4.24 (1H, d, J= 6 Hz), 4.33 (1H, dd, J= 5, 6 Hz), 4.52 (lH, s), 
4.60, 4.67 (2H, AB, J= 12 Hz), 5.68 (lH, d, J= 5 Hz), 7.23-7.37 (13H, m), 7.71 (2H, d, «/= 
8 Hz), 8.52 (1H, br). 

[0070] (2) ik&m<D-&J& 

Wm^T, ^-£^32(146 mg, 0.23 mmol) (DM^J^mU (1.5 ml) t^X^T^ 
^5Vl^/W*~/W45 (1, 0.59 mmoD^P^i, MUXimmmWl^fc 0 BCfcmWK 

tk^oxl, mm^^xmmu mmmzmumwA, mu^m.7Kxm^. 
[0071] \m\ 

'H-NMR (CDCb) 5: 1.65 (3H, s), 2.43 (3H, a). 3.07 (3H, e), 3.55, 3.81 (2H, AB, J= 10 Hz), 
4.13, 4.22 (2H, AB, J= 11 Hz), 4.41 (lH, d, J= 6 Hz), 4.48 (2H. s), 4.48, 4.78 (2H, AB, «/= 
12 Hz), 5.32 (1H, dd, J= 4, 6 Hz), 5.91 (1H, d, «/= 4Hz), 7.20 7.38 (13H, m), 7.72 (2H, d, J 
= 6 Hz). 

[0072] (3) it&*fo4(D&J& 

Mfcmxmhntc*3.mMi$3(i7o mg)^-^ /—jvmmn:2, 6 mi) \c m& 

XlM&mik-thVVJ^Tkm&iOJO ml, 0.70 mmol)^P^L x lBtP^Jf #Lfc 0 10%i£ 

m^mmx* mm^^xmm\^tc 0 m^^.m.7^.xmw^ m 
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Wxi-^yfyy^— (^nntfc/UA:^/— /V= 15: 1) KJ:»}*»JliU -fb^4 (139 
mg, 95% from 2 in 2 steps) &&-fe@ffctLT:f#fc 0 
[0073] [$C3] 

mp 73-76t:. >H-NMR (CDCh) 8: 1.65 (3H, e), 2.38 (3H, e), 3.64, 3.70 <2H, AB, J= 9 Hz), 
4.12 <1H, d, J= 2 Hz). 4.15, 4.21 (2H, AB, «/= 10 Hz), 4.43, 4.64 (2H, AB, J= 11 Hz), 4.49 
(2H, s), 4.55 (1H, dd, J= 2, 4 Hz), 5.97 (1H, d, J= 4 Hz). 7.19-7.36 (13H, m), 7.73 (2H, d, 
«A= 8 Hz), 9.72 (1H, br). 

[0074] (4) it^5(D&f& 

^H^UfitT, ^£^4(0.80 g, 1.28 mmoDcO^y— yW^V^dO ml) \Z. % 20%tR^ 
ib'^i/VJx-mmWttiO.GO g), ->^n^-fe>-(5.2 ml, 51 mmoD^P^L, 5R#M 

m,L.tc 0 %.j&mwizm : i&L.fc^ mm^mf±m^tc 0 &btitcUf&Mfc5(0A6 g ) 
[0075] im] 

mp 103-106X:. iH-NMR (CDCla) 8: 1.85 (3H, d, «/= 1 Hz), 2.41 (3H, s), 3.67 (2H, s), 4.14, 
4.25 (2H, AB, J= 11 Hz), 4.16 (lH, dd, J= 4, 5 Hz), 4.21 (1H. d, *f= 4 Hz), 5.87 (1H. d, J 
= 5 Hz), 7.38 (2H, d, «/= 8 Hz), 7.48 (1H, d, J= 1 Hz), 7.79 (2H, d, J= 8 Hz). 

[0076] (5)ik&M6<D&m 

t*^T> ^-8*^15(0.46 g)(DN,N-i?^/ls7fs;]/J»T^mm(10 ml) 1,3- 
^nn-l.l.a.S-T'b^y^'ntVl-^ci^ih^^^S ml, 1.41 mmol) , 

mo.38 g, 5.63 mmoD^p^L, ^uKxsmmmwvtc. fcifcrnz^— T^^m 
jees*u nhntcm^m^yv^^/^^^u-^h^^- (n-^^-y-.mm 

3^vv=2: 1^1 : 1) fc£«9*t§!iU ^^)6 (0.60 g, 68% from 4 in 2 steps) 

[0077] imi 
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mp 97-99t:. IR v max (KBr): 3185, 3058, 2947, 2869, 1697, 1467, 1366, 1277, 1182, 1036, 
1081, 1036 cm >. 'H-NMR (CDCla) 8: 0.82-1.29 (28H, m), 1.86 (3H, s), 2.45 (3H, s), 3.73, 
4.01 (2H, AB, J= 12 Hz), 4.06, 4.29 (2H, AB, J= 11 Hz), 4.47 (1H, d, J= 7 Hz), 4.52 <1H, 
dd, J= 6, 7 Hz), 5.98 (lH, d, J= 6 Hz), 7.28 (1H, s), 7.43 (2H, d, J= 8 Hz), 7.81 (2H, d, J 
= 8 Hz). 

[0078] (6) {k&V>)7<D&& 

2L%$5M~F* 11^^6(200 mg, 0.29 mmol) <Dt°>JvV^f& (3 ml) ^tK^Ts Mfrh 
y7/U*-u*jriszjUte/&t{0.i5 ml, 0.88 mmol) , Ar-($?Pf-JlV7%A\? x )&s{l mg, 
0.06 mmoDSrJn*., M-C7.5B#Wj£#l,rt: 0 S&SiftfclTkSraD*., ^nn^yt 
ttfflbfco ^flWPSrftfffifiW*, ^P^7kT«f^ &>W5IEII^y#AT*ttjfc 
Lfc 0 i§j&&«ffi©3sU »btb^*a^»#:7 (0.29 g)£*it®Hi:1\ ^WRJ^mffiv> 

[0079] [#6] 

IR Vmax (KBr): 3178, 3069, 2948, 2874, 1695, 1465, 1424, 1365, 1281, 1214, 1143, 1088, 
1038 cm i. iH-NMR (CDCls) 8: 0.8M.26 (28H, m), 1.92 (3H, s), 2.46 (3H, s), 3.77, 4.16 
(2H, AB, J= 12 Hz), 4.15, 4.42 (2H, AB, J= 10 Hz), 5.42 (1H, d, J= 7 Hz), 5.45 (1H, 
d, J= 7 Hz), 6.89 (1H, s), 7.37 (2H, d, J= 8 Hz), 7.82 (2H, d, J= 8 Hz), 7.92 (lH, s). 

[0080] (7) {t&*j80>kj& 

VE&tSMTs WtKJ&^ftbftfcfoj8Mit7 (0.29 g)<DT±h^hl)^m(3 ml) K % 
^m"eN-fcKndf->7^/W^K(67 mg, 0.41 mmol), tf >^p[5.4.0]-7 

-T>^-fe>-(61 (1, 0.41 mmoDSrJn*., M^12H#IWJfc#Ufco SMi^nn 

/WA) Kl«fc!9*&$£U -fb^#38 (0.15 g, 61% from 6 in 2 steps) Srjtfi0flteLT»fco 

[0081] m?} 



mp lOg-lllt:. iH NMR (CDCb) 8: 0.99-1.31 (28H, m), 1.87 (3H, s), 1.42 (3H, e), 3.88, 
4.19 (2H, AB, J= 13 Hz), 4.41, 4.91 (2H, AB, «/= 12 Hz), 4.77 (lH, d, J= 6 Hz), 4.80 (1H, 
d, J= 6 Hz), 6.00 (1H, s), 7.32-7.37 (3H, m), 7.74-7.90 (6H, m). 
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[0082] (8) it&fa9<D&J& 

ffr£W8(1.16 g, 1.40 mmol)(D^y—^mm(35 ml) tK^'^-^fPtt (0.12 
ml, 2.38 mmoD^P^, ^fi-ClO^IWatttUfc. RJ«?»««)»«Sr«*L^, « 

■W*.fc-Cft*U *jKSr«£E«?*U #fcttfc3|fififcjfiflc9(0.93 g) itmm^T > 
[0083] [fgc8] 

mp 117119'C. iH NMR (CDCla) 8: 0.87-1.09 (28H, m), 1.92 (3H, d, J= 1 Hz), 2.45 (3H, a), 
3.83, 3.91 (2H, AB, J= 12 Hz), 4.22, 4.57 (2H, AB, J= 16 Hz), 4.41 (1H, dd, J= 1, 7 Hz), 
4.80 (1H, d, J= 7 Hz), 5.35 (1H, d, J= 1 Hz), 5.81 (1H, br), 7.12 (1H, d, J= 1 Hz), 7.33 
(2H, d. J= 8 Hz). 7.81 (2H, d, J= 8 Hz), 8.75 (1H, s). 

[0084] (9) ik&m\0<D&& 

MS^T#f>tL7t*i^j^ft:9(0.93 g)©:|ftte^W4gi£(15 ml) K 
7K^T, fiSfPaW7K(4.0 ml, 4.2 mmol) % 9vTz*e&Oi?As (0.30 ml, 2.1 mmol) £r 

4 : 1) {CWWBU it^miO (0.92 g, 94% from 8 in 2 steps) £ e^@^LT#fc 

o 

[0085] [#9] 

mp 82-84"C. IR v na x OCBr): 3319, 3059, 2948, 2874, 1691, 1464, 1365, 1245, 1180, 1098, 
1034 cm '. iH NMR (CDCla) fi: 0.86 (28H, m), 1.87 (3H, s), 2.43 (3H, a), 3.80, 3.88 (2H, 
AB, J= 11 Hz), 4.25, 4.53 (2H, AB, J= 11 Hz), 4.72 (1H, d, J= 6 Hz), 5.02 (1H, d, J= 6 
Hz), 5.15, 5.20 (2H, AB, «/= 12 Hz), 5.37 (1H, a), 7.31 (2H, d, J= 8 Hz), 7.34 (5H, s), 7.80 
(2H, d, J= 8 Hz), 7.95 (1H, a), 8.48 (1H, a). 

[0086] (10) ik-&mil<D&& 

^Ht^ftET, 7K^b-t-hy^A(60% in oil, 0.55 g, 13.7 mmol) O^h^tKn^^M 
M'<$(25 ml) lu7K?nT, it^-^)10 (3.81 g, 4.57 mmol) (Dxh7fcKn^^^(15 
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-74— (^no^^pp^A:^/- /V=100: 1) {Cj^ffi t^U 
2.87 g, 95%)*&£@#£LT#fc„ 
[0087] afcio] 

mp 61-64'C. IR v„» (KBr): 3178, 3026, 2941, 2864, 1697, 1463. 1271, 1221, 1164, 1073 
cm '. iH NMR (CDCla) 6: 0.80-1.12 (28H, m), 1.92 (3H, s), 3.62, 3.85 (2H, AB, J= 12 Hz), 
3.68, 4.11 (2H, AB, J= 13 Hz), 4.11 (1H, d, «/= 4 Hz), 4.55 (1H, d, J= 4 Hz), 5.21, 5.28 
(2H, AB, J= 12 Hz), 5.98 (1H, s), 7.30-7.44 (5H, m). 7.61 (lH, s), 8.80 (1H, br). 

[0088] (id i\&m2<D&m 

t^^ST, ffiKJfo-e'&htltcni&M&ll (0.35 mg, 0.53 mmol) ©ifrffc^l^ 
^(10 ml) ^7kf^T> lMH&fbfc!>|t^^-V?£j£(5.29 ml, 5.29 mmoD^iPx., 

btLT^fe^^l^^lJ^yV^^A^n-^h^^— (^pp*;1/A : *#/*-;v= 50 : 
l)H:J:t)»KU 12 (0.27 g, 96%)£&&|§#£LT#f;: 0 

[0089] [ffell] 

mp 102- 104"^. IR Vmax (KBr): 4326, 3178, 3059, 2947, 2864, 1698, 1564, 1464, 1270, 
1043 cm-i. iH NMR (CDCla) 8: 0.99- 1.25 (28H, m), 1.93 (3H, s), 2.54, 3.68 (2H, AB, J= 13 
Hz), 3.67, 4.06 (2H, AB. J= 13 Hz), 4.10 (lH, d, J= 2 Hz), 4.36 (1H, d, J= 2 Hz), 6.17 
(1H, s), 7.73 (1H, s), 8.71 (1H, br). 

[0090] (12) it&m3<D&J& 

^-^12(0.19 g, 0.36 mmol) (DIM p-bA'^Z'XA*fc>&\*l)i?~&Jx-*?S~A' 
mmOS ml) \Z y ^?MtCT20%^>AT/VxtK7K^(0.06 ml, 0.40 mmoD^Px. 

> lOftfflMW^tz, ^tbtc. *&T^Ti/4k7kmik*vm-tb})VM45 mg, 0.72 
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2:l)(ITiIU ^1^313(0.19 g, 100%) ^6^,0 ffc£LT#fc 0 
[0091] [&12] 

IR i/max OXBr): 2947, 2868, 1695. 1464. 1267, 1163, 1038 cm' 1 . 'H-NMR (CDCla) 5= 
0.94 1.12 (28H, in), 1.92 (3H, d, J= 1 Hz), 2.60, 2.91 (2H, AB, J= 11 Hz), 2.76 (3H, s), 
3.67, 4.08 (2H, AB, J= 13 Hz), 3.95 (1H, d, J= 3 Hz), 4.33 (1H, d, J= 3 Hz), 6.24 (1H, s), 
7.73 (1H, d, J= 1 Hz), 8.56 (1H, br). 

[0092] (13) {\&mi4<D'&J& 

f^H£)13(46 mg, 0.085 mmol) ©^7fcKnT77>1&iK (2 ml) l^yitThy-n- 
7'f;V7y^^A(lM in^h^tKn^y^, 0.17 ml, 0.17 mmol) Srfln*., £i&"?5# 

(g^Bftac^:^/— /U= 15:l)fc<fcWSMKU ^$314(25 mg, 100%) 
[0093] [*13] 

mp 101103t. JH-NMR (CDsOD) 5 : 1.85 (3H, d, </= 1 Hz), 2.71 (3H, s), 2.71, 2.88 (2H, 
AB, «/= 11 Hz), 3.69, 3.76 <2H, AB, J= 12 Hz), 3.94 (1H, d, J= 3 Hz), 4.23 (1H, d, «/= 3 
Hz), 6.21 (1H, s), 7.99 (1H, d, J= 1 Hz). 

[0094] (14) 4t&mi5<D&f& 

^^14(0.16 g, 0.54 mmol) (D&Jif^&m (10 ml) izM^A'-^h^yhV^ 
^(0.22 g, 0.64 mmol)Sr*D^ &m.°V121%fflffiftl,1t. B.JfcmKmuWW7k&M 

= 30:l)\,CXmm^ 4bl^>15(0.30 g, 93%)Srfife@frfcUT#fe 0 
[0095] [#14] 

mp 133-134*0. «H-NMR (CDCls) S : 1.45 (3H, d, J= 1 Hz), 2.52 (1H, d, J= 9 Hz), 2.72 
(3H, s), 2.77 (2H, s), 3.32, 3.37 (2H, AB, J= 11 Hz), 3.79 (6H, a), 4.23 (lH, dd, J= 3, 9 Hz), 
4.35 (1H. d, J= 3 Hz), 6.35 (1H, s), 6.84 (4H, d, J= 8 Hz), 7.22-7.46 (9H, m), 7.75 (1H, d, 
J= 1 Hz), 8.25 (1H, br). 
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[0096] (15) {t&m6<D&0, 

^^15(0.17 g, 0.28 mmo\)RXM,5-i?*/TM$yS—/l'U0 mg, 0.34 mmol) 
<DT-teh~hV/l>m&(6 ml) 2-^7yxf;k-N,N f N , ,N'-fh7'fy/B^*^ 
tfnT^fb (0.13 ml, 0.42 mraoDfe&n*., ^T*4B#P^}t#U7c 0 S^^ISfPfi 

o^tStt(^fy^^ty)m»)llL, ^-^16(0.20 g, 88%)££# J 

[0097] [ifcis] 

mp 65 65t. 31 P-NMR (acetone -de) 5 : 148.69, 149.82. 

[0098] (16) it^miKD^m 

ti^iTx 1,2,4,-MjTy*— M278 mg, 4.03 mmol) <DT-feb~h!;/Hra^(9 
ml) iC, 7K^Tx ^b*^^y/l-(86 ml, 0.92 mmol) ^P^lO^ffl^lXjl^U £k 
^y^/VT^(0.64 ml, 4.62 mmol) ^Px.35^^^brh 0 7K^T, ^#516 
(95 mg, 0.12 mmol)OT-kh^hy/^^(3 ml)^P^L, 5.5B#^M#bfc^ N 

$fj^2.5B#pfljt#Lfc 0 s^^^fpmwTK^p^. mm^^xm&istcc mm 
1:2), ^^xntmmm^^-^^) i^mmu <b^i7(83 mg , 83%) 

[0099] [^16] 

mp 107-109^;. siP-NMR (acetone ds) 8 : 148.24, 149.91. 

[0100] (17) it^l 8(D&}& 

{b^#Jl2(l00 mg, 0.19 mmol)*5j;U«hy^/VT5:>'(32 ml, 0.12 mmol) (D±&^ 
^>mm(S ml) ^ 7K^T, mty^y^>T±^-/U(29 ml, 0.21 mmol) ^*P^30 
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M^*^/^^ A^o vh^77^- (n-^fy : g^xf /i/ = 2:1) fc£ 

0*»»U ^^18(115 mg, 92%)Sre-feH#fcbT#^, 
[0101] [&17] 

mp 124- 126*0. 'H-NMR (CDCla) 8: 1.02-1.13 (28H, m), 1.92 (3H, s), 3.49 (1H, AB, J= 13 
Hz), 3.73 (1H, AB, J= 14 Hz), 4.16 (1H, d, J= 3 Hz), 4.18 (1H, AB, J= 13 Hz), 4.23 <1H, 
AB, «/= 14 Hz), 4.57 (1H, d, «/= 3 Hz), 4.91 (lH, AB, «/= 16 Hz), 5.00 (1H, AB, J= 16 Hz), 
5.97 (1H, s), 6.92-7.00 (3H, m), 7.24-7.30 (2H, m), 7.60 (1H, s), 9.59 (1H, brs). 

[0102] (18) 1t&yoi9<D'&]& 

Si^lT> M.TMfrg**18(0.34 g, 0.51 mmoDWh^tKo^^lSJftdO ml 
)^^b^h9n-^^T^-^A(l Mxh7tKn77>-^, 1.0 ml, 1.0 mmol) 

v^h?y7-<—mM^'ls:*?;~- /W=15 : 1) fc,t?)WfJ*U ^-8^ 19 (0.20 g, 
95%)£6&@^LT#/c 0 
[0103] Sfcl8] 

mp 144-146'C. L H-NMR (CDaOD) 6: 1.85 (3H, s), 3.53 (lH, AB, J= 13 Hz), 3.77 (1H, AB, 
J= 13 Hz), 3.85 (1H, AB, J= 13 Hz), 4.18 (1H, AB, J= 13 Hz), 4.20 (lH, d, «/= 2 Hz), 
4.60 (1H, d, J= 2 Hz), 4.93 (1H. AB, J= 16 Hz), 5.04 (lH, AB, J= 16 Hz), 6.05 (lH, s), 
6.91-6.97 (3H, m), 7.23-7.28 <2H, m), 7.90 (lH, s). 

[0104] (19) ik&®l20<D&f& 

mmnrnr, 11^*19(0.17 g, 0.41 mmoi)©t°yv ? v^(8 m\)\zmt4, 

4'-^h^>hV ?vK0.25 g, 0.73 mmoOSriOn*., 7B#^^Ufc 0 ^/fc^-ISM 

:^y—^=50:l)l,Z^mmU ^^20(0.25 g, 86%)£6fe|S#:£L.T#7 % Co 
[0105] [#19] 
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mp 144 145*0. iH-NMR (CDCla) 5: 1.44 (3H, s), 2.65 (1H, br), 3.40 (1H, AB, J= 11 Hz), 
3.44 (1H, AB, J= 13 Hz), 3.52 (1H, AB, J= 11 Hz), 3.80 (6H, s), 4.23 (1H, AB, «/= 13 Hz), 
4.44 (1H, d, J= 3 Hz), 4.63 (lH. d, J= 3 Hz), 4.86 (1H, AB, J= 16 Hz), 4.99 (lH, AB, J= 
16 Hz), 6.04 (1H, s), 6.83-6.98 (7H, m), 7.25 7.43 (11H, m), 7.65 (1H, s), 8.38 (1H, br). 

[0106] (20) 4k&y021<D&J$ l 

^^20(0.25 g, 0.35 mmol)S.t^4 ( 5-v ? ->T/^^— /1^(41 mg, 0.35 mraol) 
(DT^Y—YD JVW-ffi.il ml)lC x 2-v^ry^yV-N,N,N , ( N'— 7"h7-fy^°ntV^^ 
^PT^Vh (0.13 ml, 0.42 mmoD^Px., ^fi-e3B#P^jf #bfc 0 S/^^f-l&fPfi 

jVts^^n^rW^y^— (l%YV^/VTV^^n-^^> : &m^/V= 1:1), 
o^T*|?M(@*^^— ^^f-V) ^J;«9*fML, ik&%021 (0.27 g, 85%) 

[0107] [&20] 

mp 107 109'C. 31 P-NMR (acetone- cfe) 6: 149.79, 151.04. 

[0108] (21) it-&m22(D&J& 

1,2,4 ,-hV TV'—fls (229 mg, 3.32 mmol) tfXT-feb— MJ/U®»?K (10 
ml) 7Kv^Tx ^k*^*:y/V(71 ml, 0.76 mmol)£;(jp£lO#ra&b<i£#U 
^by^/vr^^(0.53 ml, 3.81 mmol) Sr*Pit355>M«t#bfeo 2kiftT, ^$321 
(90 mg, 0.10 mmol)<DT-fcbnhy/Hg$j(2 ml)&flP;L, 5l$WJfc«sUfco 

^J^ffi^U ^^22(90 mg, 95%)Srefe@^bT#7^o 

[0109] [§fc21] 

mp 104 106t:. 3ip-NMR (acetone- cfe) 8: 149.58, 151.29. 



[0110] (22) ik&!0!>23<D&J$, 
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£**WftT\ 1,2,4 (1.41 g, 20.4 mmol)©7-feh~hy^®}S?£(61 

ml) 7K^T, tttfb5fc**y/K0.44 ml, 4.67 mmol)^*P^.105^W»L<^U £ 
bKhy^/VT5>-(3.27 ml, 23.4 mmol)Srin^.354>M8t^Ufe, 7K^T, fc^l 
1(409 mg, 0.62 mmol) ©Tirh=by/l/f&ift (3 mOSrJn*., 2B#IWi*#UfcSL £fi 

t?$b^3^poa^u^„ Rj&miz.mnmwA&tox., mm^^mm^ 0 mm 

[0111] Hfc22] 

»H-NMR (CDCla) 6: 0.92-1.12 (28H, m), 2.47 (3H. s), 3.66 (lH, AB, «/= 12 Hz), 3.72 (1H, 
AB, J= 13 Hz), 3.90 (lH, AB, J= 12 Hz), 4.06 (1H, d, J= 3 Hz), 4.16 (1H, AB, J= 13 Hz), 
4.73 (1H, d, J= 3 Hz), 6.11 (1H, s), 7.25-7.48 (5H, m), 8.12 (lH, s), 8.24 (lH, s), 9.32 (lH, 
a). 

[0112] (23) 

^^23(497 mg) ^1,4-^^^^ (10.6 ml) mM.X*28%T^~T7k 

#124(343 mg, 84% from 11 in 2 steps) £&£,|§ft:£LT#fc 0 
[0113] [£fc23] 

mp 137-139*C. »H-NMR (CDCla) 8: 0.93- 1.11 (28H, m), 2.03 (3H, s), 3.62 (1H, AB, J= 12 
Hz), 3.69 (1H, AB, J= 13 Hz), 3.85 (lH, AB, J= 12 Hz), 4.03 (lH, d, J= 3 Hz), 4.11 (lH, 
AB, J= 13 Hz), 4.59 (lH, d, J= 3 Hz), 5.24 (2H, s), 6.03 (1H, s), 7.26-7.45 (5H, m), 7.74 
(1H, s). 

[0114] (24) 4t&V025<D&f£ 

^•£^24(175 mg, 0.26 mmol) Ofif^fU-^ (2.6 ml) 7»T> t&MW 
7K(0.8 ml, 0.79 mmol) tHLi\y<>^M/^ (92 ml, 0.79 mmoOSrJB^., 2H#HH}f^Lfc 

^ M-e$e>tei.5i$raaE#i,fc, s^^^ia?pmw7fc^p^, i^^^-ets 

<W*&$4U ^#325(161 mg, 80%)£6fe@ft^LT#7c o 
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[0115] [&24] 

mp 216-218 < C. 1 H-NMR (CDCla) 8: 0.99-1.12 (28H. m), 2.12 (3H, s), 3.63 (1H, AB, «/= 12 
Hz), 3.70 <1H, AB, J= 13 Hz), 3.87 (1H, AB, J= 12 Hz), 4.11 (1H, d, J= 3 Hz), 4.13 (lH, 
AB, J= 13 Hz), 4.59 (1H, d, J= 3 Hz), 5.22 (lH, AB, J= 12 Hz), 5.29 (1H, AB, «/= 12 Hz). 
6.02 (1H, s), 7.31-7.53 (8H, m), 7.88 (1H, a), 8.30-8.33 (2H, m). 

[0116] (25) yc.&m26<D&$L 

&M%WLT* -fb^25(115 rag, 0.15 mmol) ©*ft^^l^>i*tt(7.5 ml) -78 
•CJ^iPT, 1 M HJ£^*!>*^^>»«!(1.35 ml, 1.35 mmol) £*0;t % 1.51^ REUSE 

[0117] BR25] 

iH-NMR (CDCh) 6: 0.99-1.13 (28H, m), 2.14 <3H, s), 2.57 (lH, AB, J= 13 Hz), 3.69 (1H, 
AB, J= 14 Hz), 3.70 (lH, AB, J= 13 Hz), 4.09 (lH, AB, J= 14 Hz), 4.11 (lH, d, J= 3 Hz), 
4.42 (1H, d, J= 3 Hz), 6.22 (1H, s), 7.42-7.56 <3H, m), 7.91 (lH, s), 8.30-8.33 (2H, m). 

[0118] (26) {t&®27 

^m%'MT, fc-g^26(90 mg)thV^/^T^(25 ml, 0.18 mmo\)(Dmt^U 
ml) fc, tK^T> ^b^3i/^i/Tir^/K23 ml, 0.17 mmol) &JP;L45# 

J^^^Srv-y^y/V^^A^P-^h^^-f— (n— ^^f->-:ff^^n^W=2: 1) &£<fc9 
fiWKiU ffrg^27(49 mg, 42% from 23 in 2 steps) &&&mfckVX&1to 
[0119] [$[26] 

mp 224-226^. »H-NMR (CDCla) 8: 0.99-1.14 (28H, m), 2.13 (3H, s), 3.52 (lH, AB, J= 13 
Hz), 3.75 (1H, AB, J= 13 Hz), 4.17 (1H, AB, J= 13 Hz), 4.18 (lH, d, J= 3 Hz), 4.23 (lH, 
AB, J= 13 Hz), 4.61 (1H, d, J= 3 Hz), 4.92 (lH, AB, J= 16 Hz), 5.05 (lH, AB, J = 16 Hz), 
6.01 (1H, 8), 6.95-7.02 (3H, m), 7.29 (2H, m), 7.42-7.57 (4H, m), 7.79 (lH, s), 8.30-8.33 
(2H, m). 



[0120] (27) 4k&y028<D&f& 
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&*^SET\ ^&"e4b-6^27 (45 mg, 0.06 mmol) ^h^fcKn^^^^d^ ml 
)K> yyikv-h^n-^^sVTl/^— ">A(l Mxh^tKn^^^^, 0.12 ml, 0.12 

*7^ovh^57>r- (n-^^ : ^^i^/W= l : l) ^«tt)fl|$4U 4£&%)28 ( 
31 mg, 100%)£&£|l#£LT#7c o 
[0121] [&27] 

mp 148 150t. »H-NMR (pyridine-ds) §: 1.94 (3H, e), 4.08 (1H, AB, J= 13 Hz), 4.23 (1H, 
AB, J= 12 Hz), 4.30 (1H, AB, J= 12 Hz), 4.73 (lH, AB, J= 13 Hz), 5.21 (1H, AB, J= 16 
Hz), 6.28 (1H. d, J= 3 Hz), 5.42 (lH, AB, J= 16 Hz), 5.42 (lH, d, J= 3 Hz), 6.61 (1H, s), 
6.95-7.00 (1H, m), 7.27-7.36 (4H, m), 7.45-7.54 <3H, m), 7.73 (1H, s), 8.54-8.56 (2H, m). 

[0122] [H«>J2] *y=f3?^V'^K»i»fr©^fife&rjq»« 

(1) 2',4'-BNA NC f^^y^^U^KO^ 

2\4*-BNA NC ^/^-^iyh^^ri-5^-y^^l/^Km^(l) - (22) « N 
^fp^^^nr^^b^nha^/Vi^oT, ftife i »^^&H|Expedite™ 8909 
(ABI%hM)^J:«90.2 mmol *^-^^J&Lfc 0 T^^h<t5'-^<D7kMt<£>;*7>.y 
^■y^^IWH:, ^^O^W^>KT^^^^94#, 2',4'-BNA NC T^VMl6, 
17*3«fctf21) Tii300#ra^bfc o 
[0123] 5*-*«g*S D MTrS^aS$^, @tS^^$tLfc^^02',4'-BNA N %f|i^yrf^i/ 
^Kfcfcf-U ^t^etK 28%T>'^T7K^J;5^^^^©^U'9ttiUl.5h)^=ftV^ 

[0124] nap-io ^^z.x^fSiMmm^n^\ #®L?c#^^3^£uv##rUh 0 
[0125] uvw^©»*srbi:tc, *y*ttwy9*s&%mmm^. 

HPLC(WakoPak R WS-DNA column, 10.0 mm x 250 mm)teJ:9ffi§4Lfc(&#:0.1Mh 
V^/UT> : e^J»ffim^y7T'- (pH7.0) ^> 3 ml/min.-t?30^-(D8-16%T-kh^h 

(WakoPak* WS-DNA column, 4.6 mm x 250 mmH££^MLfcG£#:0.1Mhy^ 
jVT^^—yJzMtWt.^vyT— (pH7.0) 1 ml/min.-t?30#<D8-16%T-feh^by/V<7) 
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[0126] &T\z.&&ut*y*x*u*7-\*mm.ft cd - (22) &^-r 0 

[0127] Mb7] 



X = 



X* = 




\ m c 



<D S'-GCGI I XI I IGCT-3' 
(2) 5'-GCGTTXTXTGCT-3' 
(D 5'-GCGXTXTXTGCT-3' 
© 5-GCGTTXXXTGCT-3' 
<D 5-GCGXXXXXXGCT-3' 
© 5'- 1 I I I I m CTXT m CT m CT m CT-3' 
© 5 , -TTTTX , XTX"rCX m CT m CT-3' 
<D 5'-TTTTrCXXX m CT m Cr n CT-3' 
(§) 5 , -XTXTX m CXTX m CX rn CX m CT-3■ 
© 5'-TXTTX m CTXT m CX m CTX*T-3' 
© 5'-XTTTX m CTTX m CT m CX m CT-3' 
© 5*-l I I I I I I IXT-3* 
© 5'-GCGTTYTTTGCT-3' 
© 5*-GCGTTYTYTGCT-3' 
© 5'-GCGYTYTYTGCT-3' 
® 5'-GCGTTYYYTGCT-3' 
© 5'-GGGYYYYYYGCT-3' 
© 5'- 1 1 I I I m CTYT m CT m CT m CT-3' 
© 5 , -TTTTY m CTYT m CY m CT m CT-3* 
@ 5'-H I I | rn CYYY m CT m CT m CT-3 ? 

(21) 5 -YTYTY m CYYY m CY m CY m CT-3' 

(22) 5' -TTTTTTTTYT-3' 

[0128] #ibtLfd2',4'-BNA NC f^f|i^-yrf^^w^-^KOllX* x M^T^-To 
[0129] mi] 



Me 



H 
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Oligonucleotides 


JR* (nmol) 


iR* (%) 


® S-GCGTTXTTTGCT-S' 


94.91 


47.5 


<D 5-GCGTTXTXTGCT-3' 


118.67 


59.3 


(D 5'-GCGXTXTXTGCT-3' 


126.12 


63.1 


© 5-GCGTTXXXTGCT-3' 


66.94 


33.5 


© 5-GCGXXXXXXGCT-3' 


99.40 


49.7 


© 5'-l 1 1 1 1 m CTXr n CT fT, CT m CT-3' 


72.44 


36.2 


® 5 , -TTTTX m CTXT m CX m Cr n CT-3' 


61.07 


30.6 


<E) 5'.TTTTT m CXXX' n CT ^, CT m CT-3 , 


60.40 


30.2 


(D 5 , -XTXTX m CXTX n, CX m CX m CT-3' 


41.60 


20.8 


© 5 , -TXT^X m CTXT ^n CX' n CTX*T-3 , 


25.40 


12.7 


© 5' -XTTTX m CTTX m CT ,T1 CX m CT-3' 


81.80 


40.9 


© 5' -II 1 1 1 1 1 lXT-3' 


100.13 


50.1 



[0130] ^L^2',4'-BNA NC ^tfp^-y=f^^W^-^K<7)MALDl-TOF MSati£«r£& 

[0131] [*2] 
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Oligonucleotides 


oaicu.rur ^ivi-nj 


Cni mrt /M Li\" 


(T) 5 , -GCGTTyTTTfiPT-'V 




QftQQ CO 


(?) 5'-G^G^TYTYT<^PT-0. , 


Q7j!A CO 


0"7>i<a on 
374D.B9 


(3> 5'-GCGXTYTXTGrrr-'V 


OOUO.OA 


QQftyl QQ 

OOU4.93 


\3/ O -\30d 1 1 AAA J I -o 


3oQ3.57 


3803.18 


(5) B'-GCGXXXXXXGmv*' 


oy/*f. / o 


QQ7C OH 


^ O'M 1 II Ol Al Lrl Lrl Ul-O 


4553.11 


4552.67 


s? i 1 1 IA V/IAI wA w J w 1 O 


*fOO/.^ 1 


4oo7.3o 


fS") c'.'i i t r i m PYYY n Y^T m f PN T , V N T o* 

VO/ s? 1 1 i 1 1 wAAA w 1 O 1 L/ 1 -O 


4667.2 l 


4666.86 


«v-YTYTY m PYTY m f N Y rn f N Y m r x T t 

V2/ O "A 1 A 1 A OA 1 A LsA OA w 1 "O 




4896.42 


O - 1 A 1 1 A U 1 A 1 OA U 1 A 1 -o 


47oi .32 


4781.18 


VLi/ O -A IMA wl IA O 1 va O 1 "O 


4724.26 


4723.73 


O k l 1 1 1 II 1 1 Al O 


303o.0o 


3036.36 


\^ O uwU 1 1 T 1 1 1 UU J -O 


Ofi7C A A 

3675.44 


3675.80 


\Jy P -V30V3 1 1 T I T I UU I -O 


074Q yl 

371 8.47 


3717.15 


(IS) S'-GCGYTYTYTGnT-^' 


Q7C4 Jin 




(IS) S'-GCGTTYYYTGrrr-^' 

V^y/ w II Till VjI w I O 


O/O 1 ,*kJ 


of 01 .^4 


© 5' -GCG Y Y YY Y YGCT-3' 


3890.57 


3890.62 


<8> 5'-l 1 II l m CTYT m CT ni Cr n CT-3' 


4539.08 


4540.11 


® 5 , -TTTTY m CTYT m CY m Cr n CT■3 , 


4625.13 


4625.74 


© 5 , -TTTTT m CYYY m CT m CT ^^ CT-3 , 


4625.13 


4625.71 


(21) 5 , -YTYTY m CYYY m CY m CY m CT-3' 


4797.23 


4797.80 


(22) 5'- 1 I I I I I I I YT-3' 


3022.03 


3021.93 



[0132] [^^l]2 , ,4 , -BNA N %^y=f^^^^K<^Ji!fe^m^ (Tm) (-li^ 
^WlJT^Lfc^-y^^l/^Km^ (1) ^ (5) *3J;TJ<(13) - (17) (T> 
&MU!ii><D<DtimWM (Tm) *mfe-rZ>Z.bfc£<0, 7yftV7i©rt^ 
[0133] l*aiftSr-t*V^iX, NaCl lOOmM, y^iH-HJ^iBNff?K(pH7. 2) lOmM, T 
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>^±isxm4 v m, ±^m4 n Mtvtc^^mm (500 » u &mm& * \zm 

U 10mm^i-fXmm.-MX^MVtc 0 #ft^fKBeckman,DU-650)c75i?^|*|t 

um^^fDtc^^m^m^mu ^-^^m^c-gx^* ^^*pu £^2 

0^mo°C\Z.%^tzM, Wfe*M1&UZo t&m.tt.90X,-&r*%&0. 5°C-f o_h#$ 

-fr, 260nmH:*5»tS^lfR!ftlRSra^Ufe. 
[0134] «SmSr^3 % ^4(C^-f- 0 
[0135] [^3] 



[0136] [* 



D NAi)S(5'-AGC AA A AAACGC-3') (C fct"?" «5 Z, 






Tm 


^Tm/mod. 


5-GCGI 1 1 1 1 IGCT-3' 


50 


Natural 


CD 5'-GCGTTXTTTGCT-3' 


49 


-1 


® 5-GCGTTXTXTGCT-3 1 


49 


-0.5 


<D 5'-GCGXTXTXTGCT-3' 


51 


-0.3 


® 5'-GCGTTXXXTGCT-3' 


50 


0 


(§) 5'-GCGXXXXXXGCT-3' 


61 


+1.8 


<S> 5'-GCGTTYTTTGCT-3' 


51 


+1 


<8> S'-GCGTTYTYTGCT-S' 


52 


+1 


© 5'-G CG YTYTYTGCT-3' 


55 


+1.7 


® 5'-GCGTTYYYTGCT-3' 


57 


+2.3 


© 5-GCGYYYYYYGCT-3 1 


73 


+3.8 


Conditions: 100 mM NaCI. 10 mM Na2HP04 buffer (pH7.2). [strand] = 4 uM. 
Tml±3@ Ul-t(DH®0)¥8Dffi 

:4] 


RNAfflK5'-AGCAAAAAACGC-3') iCtt?" § 


-mW&mt (Tm«M) : TC 




Tm 


^jTm/mod. 


5'-GCG 1 I II I 1 GCT-3' 


45 


Natural 


CD S'-GCGTTXTTTGCT-S' 


50 


+5 


S'-GCGTTXTXTGCT-S' 


56 


+5.5 


(J) 5'-GCGXTXTXTGCT-3' 


63 


+6 


(4) 5'-GCGTrXXXTGCT-3' 


59 


+4.7 


© 5'-GCGXXXXXXGCT-3" 


80 


+5.8 


© 5'-GCGTTYTTTGCT-3' 


51 


+6 


© 5'-G CGTTYTYTGCT-3' 


56 


+5.5 


Gf> 5'-GCGYTYTYTGCT-3' 


64 


+6.3 


© 5'-GCGTTYYYTGCT-3' 


61 


+5.3 


© 5'-GCGYYYYYYGCT-3' 


83 


+6.3 



Conditions: 100 mM NaCI, 10 mM Na2HP04 buffer (pH7.2), [strand] = 4 jiM. 



[0137] u±.&o, *&w<Dx?u*<?}?mmm°z, -*iDNA(t^i) ^M-rz—n. 
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mmmx*&m^tz.Jry^%?u*^vmnvf(Q) - dD^t^cis)— (21) ^ov> 

[0138] t&&&£TfinWtjkft&&5\z.7sk't a 
[0139] [&5-1] 

^ 5 — 1 . 7 m values of 2*,4'-BNA NC oligonucleotides with dsDNA. 



5 ' - d ( GCTAAAAAGAA AGAG AGAT CG ) - 3 1 
3 ' -d (CGATTTTTCTTTCTCTCTAGC) - 5 ' 



oligonucleotides 


T m (A TJmodrfication) (°C) 


b'-l 1 1 1 l m CI 1 l m Cl rn CT m CT-3' 


33 


© 5'- 1 1 1 1 1 ^IX^C'r^CT^Cy-a' 


38 (+5.0) 


© 5'-l 1 1 IX m CTXr n CX m Cr ,1 CT-3 , 


47 (+4.6) 


® 5 , TTTTT m CXXX m CT m CT m CT-3" 


42 (+3.0) 


(D 5'-XTXTX m CXTX m CX m CX m CT-3' 


59 (+3.7) 


® 5'-TXTTX m CTXT m CX m CTX*T-3' 


50 (+3.4) 


<0> 5'-XTTTX m CTTX m CT m CX m CT-3' 


45 (+3.0) 


© 5'-TTTTT m CTYT m CT fn CT m CT-3' 
® 5 , -TTTTY m CTYT m CY m CT fn CT-3' 


44 (+11.0) 
60 (+9.0) 



© 5'-TTTTT m CYYY m CT m CT m CT-3' 59 (+8.7) 

(21) 5'-YTYTY m CYTY m CY m CY m CT-3' 78 (+6.4) 

Conditions : 140 mM KCI, 7 mM NasHPO* buffer (pH 7.0), each strand 1.5 nM, S'C 
to 90°C (0.5'C/min).X*:2*,4'-BNA NC (N-Me)- m C 



[0140] [*5-2] 
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& 5 — 2 . T m values of 2',4'-BNA NC oligonucleotides with dsDNA. 



. 5 • -d ( GCTGCTAAAAAGAAAGAGAGATCGTCG ) - 3 • 
3 1 - d (CGACGATTTTTCTTTCTCTCTAGCAGC) - 5 ' 



oligonucleotides 


7 m (A TJmodification) (°C) 


b'-Tl 1 1 | m CI 1 l m Cl m Cl m CT-3' 


43 


© 5'-TTTTT m CTXT m Cr n CT m CT-3' 


49 (+6.0) 


© 5'-l 1 1 IX m CTX-rCX m C"rCT-3' 


61 (+6.0) 


(D S'-TTTTT^CXXX^TC^CT-S' 


54 (+3.6) 


(§) 5 , -XTXTX m CXTX m CX m CX m CT-3' 


>80 (>+5) 


© 5 , -TXTTX m CTXT m CX m CTX*T-3' 


63 (+4.0) 


© 5'-XTTTX m CTTX rn Cr T1 C X m CT-3' 


59 (+4.0) 


© 5 , -TTTTT m CTYT m CT m CT m CT-3' 


55 (+12.0) 


© S'-TTTTYXTY^CY^^CT-S' 


73 (+10.0) 


® 5'-TTTTT m CYYY m CT m CT m CT-3' 


71 (+9.3) 


(21) 5'-YTYTY m CYTY m CY m CY m CT-3' 


>80 (>+5) 



Conditions : 140 mM KCI, 10 mM MgCfe, 7 mM Na 2 HP04 buffer (pH 7.0), each 



strand 1.5 jtM, 5°C to 90"C (0.5°C/min). X«:2 , ,4'-BNA NC (N-Me)- n, C 

[0141] DS5-3] 

S 5 — 3 . Sequence selective triplex-formation of 2' ,4'-BN A NC oligonucleotides. 

5 ' -d (TTTTT™CTZT m CT B, CT m CT) -3 1 
target: 5 ' " ^ (GCTAAAAAGAMAGAGAGATCG) - 3' 
3 ' - d (CGATTTTTCTNTCTCTCTAGC) - 5 • 

2 7 m (A7 m - T m(m |gn, atd ,) - 7" m(mateh) ) ("C) 

MN- AT GjC C-G TA 

natural-T 43 21 (-22) 25 (-18) 18 (-25) 

© X [2\4'-BNA NC (N-Me)l 50 24 (-26) 22 (-28) 14 (-36) 

© YI2\4'-BNA NC (N-H)] 55 30 (-25) 28 (-27) 25 (-30) 

Conditions: 140 mM KCI, 7 mM sodium phosphate buffer (pH 7.0), each strand 1 .5 »M, 5°C to 90°C 
(0.5°C/mln). fi: 2-deoxy-5-methyteyt!dine. 



[0142] m5^7jk-t^oK. &mW<n*V^3Z?]s^VmMft(6)~(ll)£>£Z$(l8) — (2 
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o 

[0143] DlOmM MgCl^-at? 50mM Tris-HCl^^r-(pH 8.0)4001x0,4^, 

if(Boehringer Mannheim)3^;ft^tL25mg/mLi:0. 5mg/mL^/ e C-5<t5(vl*PX.T 
37°CW£o 0 

[0144] 2)-femm&, upi.c-v^v^^u^rm^m^mmm-r^o 

[0145] iiJ^^fflV^c^-y=f^l/^K(DSB^J^T^^i-o 
[0146] 5 ' -TTTTTTTTXT-3 ' 

[0147] um 



..yj 


0v i o T 




J* 


D-digo 


2\4'-BNA 


T 


X, T 
l O^J 

x - kt y 


o 

1 


0=P-0" 


SOJIQO 


2*,4'-BNA NC 



[0148] (^©5^ X^DNA^/v- cD*§-£\ ^^MDNA^y^^U^KT'fc^ 
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[0149] m6RXfmi^. T% of intact oligonucleotide jilt 0B#^&tt5*#^y^ 
[0150] [fc6] 







4 


of Intact oOoonudMtMt 








Omin 


Smin 


10mln 


20min 


40mln 


90min 


D-oQgo 


100 


0 


0 


0 


0 


0 


Z\4'-BNA 


100 


37 


24 


S 


1 


0 


' S-otlgo 


10O 


94 


92 


91 


83 


70 




100 


100 


99 


98 


94 


80 



[0151] m6te£xfmi<Dffi$kfrb, ^mm(D^j^^^^KmMm±. ^bmr^(d 
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[1] TIE— «^(I)-C*Sn5^*&tftOifio 




(l) 



^/H> ^y^s^ v^mm, mm^^mmxum^tcv^mm, &ttn s -p( 

4 5 4 5 

[3] R 7K^^-> Tir^/l^, ^>V^7l^ ^V^VW/Jwl^ p-h/l^^/l^ 



WO 2005/021570 52 PCT/JP2004/012173 

[4] r a>K tru jft-, ^^^r^s, ^«r^g x mmmh^ v-i^mm*^ 

^j&^MSTi^^fcy^g^fc^ if 5fc3Si-3<z>v ^^l^fEt^b 

[5] R^, zkiltjgwK Ttf^S, ^y/^;H, p-M^^A/fr 
^y^i, p-^h^r->-<>-^S, tert-^^-/^7;n^/^y/VS N -P( 
OC H CN) (N(i-Pr) ) , -P(OCH ) (N(i-Pr) ) , *;**~Ag, £/cte, 2-?u 

2 4 2 3 2 

[7] r (Dmm'&tt^^yhmmmtK ^%&^mt^m%mmft^, mmmmm 

[8] Base^, ^!)y-9-^f;H, 2 -^y-t°y^v > ^-l— fAg N ^fc^TIS a P/O^il 
^$tL5S$^S^Wt-^^y^-9-^ASt>U<«2-^y-t°y$v ? >'-l-^AS-T? 
fc5>if*«l-7<Z)V>-r^^liI^IS«c(D^^WC0^ o 
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[9] Base#\ Q-T^/^T^-Q— (MWh, Tf—Sl*) , T$;m&mWt&f&<0&m& 

ST^$^7t2-T^/-6-hKodr^^y^-9_^ / i^ > 6-T5:/-2-^h^-v'^ 0 y^-9 
-MVK 6-T^y-2-^nn^ e IJ>'-9-^ > 6-T5y-2-7/^n^y^-9-^/V, 2, 
6— ^y-h^v^yv-g— f/K 2, e-v^^na^y-g-^;]/, 6-^^7y^y^-9- 
-T/K 2-^y-4-T5:y-l, 2-v ? fcKnt°y^v?^-l—r/U(g|]t > , M-y^^h T5: 
y*^^^^O^S-C^$^fc2-^y-4-T^/-l, 2-^tKnt°y^^ 
2-^-^y-4-T5/-5-7/^n-l, 2- S^tKolfy^^-l-^K T^/ 

Ptryss^-i-^K 4-T^/-2-^-^y-5-^nn-l, 2-v ? tKnt°y5:v ? y-l-^ 
/K 2-^-^y-4-yh^r-y-i ) 2— ybKnt°y^yv-w, K 2-^y-4-y/K2;y> 

-1, 2-v ? tKnt°y^>^y-i-^/V N 2-^y-4-fcRn^y-i, 2-v J fcKofc°y^yv 
-l-^MBP*?, Tj 7 ^^- / v) > 2-^-^ry-4-tKn^r^-5-y=^/V-l, 2-v%Fnfc°y 
^vV-l — tVW(JiP*>, f ^/W) , 4-7^-5->f /1^2-t=5ry-l, 2-v J tKnfc' , y^ 

^§^Xfc4-T^y-5-y^^-2-^-=3ry-l , 2-v ? fcKnfc°y5vV-l-^-?£)3 > 

o 

[11] TIS-^(II)T^$tb5^i/^KMft:^^i«3t(Dl«^Jb^l^c{i2^ 
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P (Ol O-] WWofc^n^T-h^C-OP (O) (S~) O-] %lXte2m£X±.<S 



Basete, wm&*mL,x\^xh£\,^^Mmmmmhv<te%mmmk* 

-To 

[13] R # % zksffj!^, Ti??Vl^ ^^W/VS, ^^/W/jwl^ p-M^^/V/ft 
^VvVl-S, p-^h^v-O-vVl^, hy^vl^ v^Hr^y^vl^ 
Hr->hy^vl^ tert-^/l^^^/l^y/V^fc^ ft 3&JSll^lE*c 

^y^^l/^-^K^^fc^-^c^^^ifF^^^^o 

[14] r 2 ^, Tktifj^^s ^mmr^m, mmmh^n^m^^ 

i- 3fiii wry -^s-egm£;n^?M^ <£«t/w*/k i&mr/^^y 



Mb2] 




(ll) 
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[15] rjik Tkmm^-. r^jvm, ^yv^s, -<^j ; vm, p-^h^y^^m, * 

C H CN) (N(i-Pr) ) , -P (OCH ) (N(i-Pr) ) , ftXfr^jV^ 

2 4 2 3 2 

[16] R tR^M^-, ^itl^5<DT;l/^H, j^StfSfel— 5<£> 

3 

[n] r <«fgtfe&^~s/i>g$iK^ myth^ ^Mk^mytmmtt^-, mwmmm 

^^tisftS^ft^/y^-g-^ntKtta-t^y-^yv^y-i-^n-r' 
W^^ii-ir^v^^^i^^isife^^y^yw^ra^^fc^cD 

[19] Base^, 6 - T ^y V> - 9 -^ /U (gp-^ T ^-- ;V) ^ T^7S/5^«^(D^S 
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, T^/m^m^f^<D^m^i^m^ntc2-T^y-6-^r2^])iy-Q-^ju, 2- 

&V{%m£frtc2-7K/-6-\iVzi^>7V^-9-4;\', 6-T^/-2-^h=3 f -v-7 P y>'-9 
— f/K 6-T^/-2-^nii3^y^-9-^, 6-T$y-2-^7^a^y>'-9-^ > 2, 

6-v ? p«h^>'7 p y^-9— r/v, 2, 6-^^np/9y-9- f/K 6-y./p;*/y p h:/y>'-9- 
yS/55»^o^S-t?^$ti-fc2-^y-4-T5y-i , 2-v^Kn t°y^ >v 

-l-^f/K 2-^-^y-4-T5:7-5-7yV^-n-i , 2-v ? tKat°y^^-l-^/W, 
nfy^^-l-^K 4-T^/-2-^y-5-^t3n-l, 2-v?fcKnfc: 0 y^:/-l-^ 

/k 2-^-^y-4-^h=¥v-i, 2-v ? eFnt°y^v?>'-i--f'/v, 2-^-^y-4-^^y , h 

-1, 2-v ; fcKnfc°y^vV-l--f/K 2-^y-4-tFn^>>-l, 

-1— 1VWBP*>, /V), 2-^-df-y-4-fcKndf^-5-^^/Wl, 2-v ? tKat°y 

^vV-i— fMBP'fe* 4-r^y-5-y^/w-2-^y-i, 2-v ? tKnt°y^ 

^^tifd4-T^/-5-y^-/W-2-^-^y-l , 2-v ? fcKne°y^v?>'-l-^ T/V-t?fe-5, 
ff*^ll-18cDV^i £ tL^^l^^|E^c0^y=f^^^K^#:^fc^om^ 

[20] m^0T*fc!9, n^iT'feS, W^:Igll-19(7)V^-rt^^ i lIS^IEt!iO^-y^^^^ 
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Sl!!WteS¥fiIfi (2'.4'-BNA NC oligonucleotide, SVPDE 0.5 ^g/ml) 




Time/min 
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